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Comments 
Reference A 

This reference discloses a counter that achieves interlaced counting by the use of a 
binary counter, wherein the binary code output from the binary counter is converted into a 
Gray code by the use of a code converter so as to output the Gray code. 

The counter disclosed in this reference poses no restrictions on interlaced counting. 
Thus, for example, in counting performed with 9 counts skipped at a time, when the count 
changes from 0 to 10, the Gray code changes from (00000) to (01 1 1 1), with four bits changing 
simultaneously. This may spoil the advantage of a Gray code of reducing the number of 
simultaneously changing bits, leading to electric noise when interlaced counting is performed. 

By contrast, according to the present invention, interlaced counting with (2 raised to a 
particular power minus 1) counts skipped at a time is achieved without using a binary counter 
but instead by using an output value converting circuit that converts the output of a 
consecutively counting Gray code counter into decimal counts as obtained when counting is 
performed with (2 raised to a particular power minus 1) counts skipped at a time. In this way, 
according to the present invention, a Gray code counter, by performing counting with (2 raised 
to a particular power minus 1) counts skipped at a time, keeps the number of simultaneously 
changing bits constant at 2 in interlaced counting. This makes it possible to perform 
interlaced counting while reducing electric noise. 
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(54) COUNT DATA OUTPUT CIRCUIT 

(57)Abstract: 

PURPOSE: To prevent a rapid load power fluctuation of an 
output circuit from giving adverse effect on other circuits 
by providing a gray code conversion circuit converting an 
output of a counter circuit into an alternate binary code 
and an output circuit outputting an output of the gray 
code conversion circuit externally. 

CONSTITUTION: The output circuit is provided with the 
counter circuit 1 , the gray converting circuit 2 converting 
an output of the said counter circuit into an alternate 
binary code and an output circuit 3 to output the output 
of the said gray code conversion circuit externally. The 
gray code conversion circuit 2 converts the count output 
of the counter circuit 1 into the alternate binary code. The 
alternate binary code is a binary code where the 
expression of adjacent number is different from one digit 
only in case of binary expression of consecutive number. 
Thus, even if the content of the counter circuit 1 changes 
in any way, since the gray code conversion circuit 2 is 
converted so that the change in the polarity of lots of bits 

in the same direction is not caused simultaneously, the production of a large current change in 
the output circuit 3 is not caused and the circuit is operated stably. 
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